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Hybrid repair of a Kommerell diverticulum
associated with a right aortic arch and a left
descending aorta
Hiroyuki Kawajiri, MD, Hideyuki Shimizu, MD, PhD, Akihiro Yoshitake, MD, PhD, and
Ryohei Yozu, MD, PhD, Tokyo, Japan
This report describes the first successful case of a hybrid endovascular approach for management of aneurysmal
Kommerell diverticulum arising from the left descending aorta in a right aortic arch. This patient also had dilatation of
the ascending aorta and a small aortic arch aneurysm. This three-step procedure consisted of (1) ascending aorta
replacement with total debranching using a handmade quarto-branched composite graft; (2) endovascular exclusion of
Kommerell diverticulum and the aortic arch aneurysm by covering the whole aortic arch; and (3) coil embolization against
the root of the left subclavian artery. The patient had no complications at 16 months after completion. (J Vasc Surg
2012;56:1727-30.)
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aA right aortic arch connected to a left descending aorta
is a rare congenital defect, and Kommerell diverticulum is
an aneurysm arising from an aberrant subclavian artery
from the descending aorta. Although there are many re-
ports that describe the treatment of Kommerell diverticu-
lum arising from a right descending aorta in a right aortic
arch, there are no reports that describe management of a
Kommerell diverticulum arising from a left descending
aorta in a right aortic arch.
Surgery via thoracotomy or a median sternotomy ap-
proach has usually been used to treat this aneurysm but can
result in significant surgical mortality.1,2 In the case of a
right aortic arch connected to a left descending aorta, a
surgical approach is even more challenging because of the
trachea overriding the aortic arch.
Recently, a hybrid endovascular treatment for Kom-
merell diverticulum has been described.3-9 The present
report describes the first successful case of a hybrid endo-
vascular treatment for aneurysmal Kommerell diverticulum
arising from a left descending aorta in a right aortic arch.
CASE REPORT
A 67-year-old man was diagnosed with a 6.5-cm aneurysmal
Kommerell diverticulum from a left descending aorta in a right
aortic arch. This finding was in association with ascending aortic
dilatation (5.0 cm in diameter) and a small aortic arch aneurysm
(Fig 1, A and B). The patient’s history was notable for multiple
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http://dx.doi.org/10.1016/j.jvs.2012.05.093ternotomies. His first sternotomy was performed 25 years ago for
ack pain and a diagnosis of an aortic arch dissection.However, the
urgery was not completed because the dissection was localized in
he transverse arch aorta and because of complicated anatomy. The
recise details of this operation were not available because the
ecords were not fully preserved. A second sternotomy for false-
umen entry closure was performed for the dissected aortic aneu-
ysm in the transverse arch aorta 17 years before the current
resentation. In this operation, the right subclavian artery was
igated at its root because it had dissected and was too fragile to
econstruct. The blood flow of the right subclavian artery was
reserved via collateral flow from the vertebral-basilar system.
The anatomy was complicated, and tight adhesion was ex-
ected. To avoid high-risk total arch replacement, the patient was
ffered a less invasive, three-staged hybrid endovascular procedure.
First, ascending aorta replacement and aortic arch debranching
ere performed with cardiopulmonary bypass established from the
emoral artery to the right atrium and via selective antegrade cerebral
erfusion through the distal bilateral carotid arteries. Hypothermic
ystemic circulatory arrest with antegrade cerebral perfusion was ap-
lied for the open distal anastomosis of the ascending aorta replace-
ent with insertion of an elephant trunk graft into the aortic arch to
stablish an appropriate proximal landing zone for the next endovas-
ular step. The systemic circulatory arrest was performed for 39
inutes at 26°C. A handmade quarto-branched composite graft,
omposed of a 30-mm Intervascular graft (MAQUET GmbH&Co
G, Rastatt, Germany) attached to a 16-  8-  7-mm InterGard
uattro graft (MAQUET GmbH & Co KG) was used (Fig 2, A).
he bilateral carotid arteries and subclavian arteries were recon-
tructed using a quatro-branch. Because there was tight adhesion
round the aortic arch and it was difficult to dissect its trunks, they
ere reconstructed through a distal approach. Arteries were anasto-
osed to each graft in an end-to-end fashion. However, the left
ubclavian artery was anastomosed in an end-to-side fashion to serve
s an access for subsequent coil embolization of the root of the left
ubclavian artery, which was necessary to stop the blood supply to the
neurysm from the left vertebral artery (Fig 3, A and B). Coil embo-
ization was chosen instead of ligating the left subclavian artery prox-
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December 20121728 Kawajiri et alimal to the left vertebral artery, because this approach was considered
to be easier and safer with lower risk of coilmigration in the context of
insertion of an endovascular graft into the aortic arch. After this
procedure, the patient developed pneumonia and had difficulty swal-
lowing, butwas dischargedonpostoperative day56with full recovery.
Three months after the operation, the patient was admitted to
the hospital for planned endovascular aneurysm exclusion through a
femoral access. A Talent endovascular graft (Talent TF3434;
Medtronic, Minneapolis, Minn) was inserted into the elephant trunk
1 cmdistal to the prior distal anastomosis, followedby a secondTalent
Fig 1. A, Preoperative computed tomography scan shows the
right aortic arch (Ao) connected to the left descending aorta. The
trachea overrides the aortic arch.KD, Kommerell diverticulum. B,
Two aneurysms are shown as blue-colored areas: a 6.5-cm aneurysmal
Kommerell diverticulum (solid arrow), and a 4.0-cm saccular-
type aneurysm (dotted arrow; not enhanced because of throm-
boembolism).graft (Talent TF4040) that had been fitted to land on the distal aortic wrch with an overlap of two stents between the endografts. Complete
ortic arch coveringwas achievedwith covering arch trunks (Fig 3,C).
en days later, coil embolizationwas performed for the root of the left
ubclavian artery through left brachial access. The patient had no
ostoperative complications and was discharged 2 days after coil
mbolization.He remained asymptomatic without any complications
ver the 12-month follow-up period.
ISCUSSION
Kommerell first described an aberrant right subclavian
rtery originating from the descending thoracic aorta of a left
ortic arch that was associatedwith persistence of a remnant of
he right dorsa aorta.10 In a review of the literature regarding
ommerell aneurysms, Austin et al1 reported that 19% of
atients presented with rupture and death. In a review of the
iterature of Kommerell diverticulum associated with the right
ortic arch reported by Cinà et al,2 53% of the 32 cases
resented with rupture or dissection.
A right aortic arch connected to a left descending aorta
ith an aberrant left subclavian artery is extremely rare, but
everal cases have been reported.11 However, there are no
ase reports that describe treatment for Kommerell diver-
iculum from a left descending aorta in a right aortic arch.
An aortic arch replacement via thoracotomy or a
edian sternotomy approach has been conventionally
pplied for an aneurysmal Kommerell diverticulum to
revent its rupture or dissection. However, this surgical
reatment is associated with a high mortality rate ranging
rom 12%2 to 16.6%.1,2 In the case of a right aortic arch
onnected to a left descending aorta, the trachea over-
ides the aortic arch and the estimated surgical risk is
xtremely high.
A hybrid endovascular treatment for aneurysmal Kom-
erell diverticulum has recently been described.3-9 Frigatti
t al9 conducted a hybrid two-step procedure, consisting of
total aortic debranching and endovascular aneurysm ex-
lusion.
In the present case, two difficulties were considered
Fig 2. Handmade quarto-branched composite graft.ith regard to the endovascular approach. First, a small
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Volume 56, Number 6 Kawajiri et al 1729aortic arch aneurysm was located between the left carotid
artery and the left subclavian artery. To cover this small
aneurysm and to establish an extended landing zone
proximal to the carotid arteries, total debranching was
needed. Second, the aneurysmal portion of the ascend-
ing aorta was about 5.0 cm in diameter, making it
unlikely that we could obtain a good fit using any
commercially available endografts. Therefore, ascending
aorta replacement was performed using a handmade
Fig 3. A, Front view of postoperative computed tomogr
trunk graft. C, Postendovascular treatment computed t
with the endovascular graft.quatro-branched composite graft to make an appropriate aroximal landing zone before endovascular treatment
as conducted.
ONCLUSIONS
This report describes a case in which the extended
ybrid approach, consisting of ascending aorta replace-
ent, total debranching, and endovascular treatment, was
uccessfully used to treat an aneurysmal Kommerell diver-
iculum arising from a left descending aorta in a right aortic
scan. B, Back view shows a long insertion of an elephant
raphy scan shows complete covering of the aortic archaphy
omogrch associated with ascending aorta dilatation and an
11
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December 20121730 Kawajiri et alaortic arch aneurysm. Use of this hybrid endovascular ap-
proach may help reduce complications and mortality in
complex and challenging aortic cases.
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